a) The parameter ke converged to its upper constraint (limit 100). The upper confidence limit could not be determined (n.d. = not determined). There is only one treatment (9.8 μg / L) with partial mortality data, whereas all fish died immediately in the highest concentration. This combination is not ideal for parameter estimation and drives the parameter ke towards its upper constraint. Treatments D (9.8 μg/L, red squares) and E (18 μg/L, blue diamonds) show mortality.
GUTS-IT
The best fit of the GUTS-IT model to the acute toxicity data was obtained with -∑ln likelihood = 7.26112 and the parameter values in Table S2 . Background mortality: Treatments D (9.8 μg/L, red squares) and E (18 μg/L, blue diamonds) show mortality.
Calibration discussion: rainbow trout
The GUTS-IT model fitted better to the rainbow trout data than the GUTS-SD model and the GUTS-IT parameters could be identified without the need for constrains. Both models result in high values for ke, indicating that rainbow trout have fast elimination and organism recovery capabilities with respect to this compound.
Calibration: sheepshead minnow (Cyprinodon variegatus)

GUTS-SD
The best fit of the GUTS-SD model to the acute toxicity data was obtained with -∑ln likelihood = 8.61931 and the parameter values in Table S3 . Background mortality: 
GUTS-IT
The best fit of the GUTS-IT model to the acute toxicity data was obtained with -∑ln likelihood = 11.7271 and the parameter values in Calibration discussion: sheepshead minnow GUTS-SD fits the sheepshead minnow data better than GUTS-IT, although both models fit well.
Parameter values are plausible.
Calibration: bluegill sunfish (Lepomis macrochirus)
GUTS-SD
The best fit of the GUTS-SD model to the acute toxicity data was obtained with -∑ln likelihood = 10.9761 and the parameter values in Table S5 . Background mortality: h_controls = 0.0035 [1/d]. Figure S5 : Fit of GUTS-SD to the acute toxicity data for bluegill sunfish.
Treatments C (25 μg/L, green triangles), D (50 μg/L, red squares) and E (100 μg/L, blue diamonds) show mortality.
GUTS-IT
The best fit of the GUTS-IT model to the acute toxicity data was obtained with -∑ln likelihood = 13.194 and the parameter values in Table S6 . Background mortality: 
Calibration discussion: bluegill sunfish
Both, GUTS-IT and GUTS-SD fit the data well. Parameter values are plausible. Note that for GUTS-SD the parameter ke has large confidence limits.
Comparing sensitivity of fish species
We calculate the margins of safety for all five fish species in scenarios D2 ditch (2 applications) and D4 stream (2 applications). The shape of the concentration time series in D2 ditch has the least inherent toxicity and D4 stream the most inherent toxicity for both, carp and fathead minnow. The safety margins, i.e. the exposure multiplication factors leading to 90% survival after 485 days, are shown in Table S7 . Lower values indicate a sensitive species, higher values a less sensitive species. 
